ABSTRACT One hundred and two patients with inoperable bronchial carcinoma who had tuberculin tests at the time of diagnosis were followed up to see if there was any correlation between their degree of tuberculin reactivity and their subsequent survival time. There was a significant difference in survival between positive and negative tuberculin reactors (Log Rank Test P<0-05), the former having a median survival time almost twice that of the latter. This did not appear to be related to clinical differences between the groups at the time of testing, and other possible explanations are discussed. Tuberculin testing may be useful in helping to assess prognosis in patients with inoperable bronchial tumours.
This paper looks retrospectively at a group of patients with inoperable bronchial carcinoma, who were tested with both Mantoux and TB Tine tests (Lederle) as part of a comparative trial of the two methods of tuberculin testing, to see if the degree of tuberculin reactivity at the time of diagnosis had any predictive value regarding subsequent survival time.
Methods
All patients admitted to the Reading Chest Unit over a two-year period had simultaneous Mantoux (10 TU) and Tine tests performed on them, which were read 48 to 72 hours later by the same observer. Out of these patients, 113 had a diagnosis of primary bronchial carcinoma; after excluding patients on corticosteroids at the time of testing (one) and those submitted to "curative" surgery (10), 102 patients (89 male, 13 female) were left for analysis. Forty-two patients had squamous cell tumours, 13 oat cell tumours, nine adenocarcinomas, five anaplastic tumours, and one alveolarcell carcinoma; 13 others had histological or cytological proof of 1969). For the Mantoux test less than 5 mm induration was taken as negative; 5-9 mm, doubtful positive; and 10 mm or more, positive. For the Tine test, less than 2 mm induration at any of the Tine puncture sites was taken as negative; 2-4 mm as doubtful positive; and 5 mm or more as positive. Correlation between the two tests was good with the Tine batch used; percentage agreement in these patients was 74%, rising to 89% if doubtful positive readings were taken as positive reactions. Where there was disagreement between the tests the more reactive of the two was taken as the true reading since for the purposes of this investigation it could be assumed that false-positive reactions did not occur.
Results
Applying the above criteria, there were 44 positive and 48 negative reactors, with 10 classified as doubtful positives. When this paper was prepared, 92 patients had died and 10 still survived (four positive, three doubtful, and three negative).
The survival times of all the patients are shown in fig 1, (22 7) 12 (25) Treated with chemotherapy 3 ( 6 8) 2 (4 2) Radiotherapy and chemotherapy 4 ( 9 1) 3 (6 3) since the poorer survival rate in the negative reactors is not explicable on the basis of particularly short survival of women or of elderly patients. Similarly, the negative group contained four patients with anaplastic tumours as against none in the positive group, but perhaps surprisingly these patients improved rather than lowered the overall negative reactor survival rate. Secondly, a reasonable hypothesis is that previous exposure to tuberculosis conveys an advantage in survival in patients subsequently developing bronchial cancer. Springett (1971) has shown that men diagnosed in 1959 as having pulmonary tuberculosis subsequently had a higher than expected death rate from lung cancer, and Stott et al (1976) showed no overall difference in cancer deaths between tuberculous patients diagnosed between 1950-7 and followed up for a mean period of over 19 years, and the general population. It is difficult to imagine a mechanism that, while having no beneficial effect on the chance of developing cancer, would enhance survival once malignancy was established.
Excluding these two possibilities, the likely explanation of these results is that positive tuberculin reactivity is being used in this situation as a nonspecific indicator of an intact cell-mediated immune system, thereby implying a good host response against malignant cells in these patients. The converse of course is not necessarily true; some negative reactors may have good cell mediated immunity but happen never to have been sensitised to mycobacterial antigens. This might explain some of the longer survival times in the negative group; testing with a more universally experienced antigen might give more clearly defined results.
Reversion of tuberculin reactivity from positive to negative during the course of malignant disease has been well documented (Hughes and MacKay, 1965; Krant et al, 1968; Bonchek, 1971) . There is some evidence that this may be due to active inhibition of immune responses (Blomgren et al, 1976 ) rather than to general debility; Israel et al (1968) have shown that the proportions of positive and negative reactors in patients with localised and disseminated malignant disease are similar.
There has been little published work on the prognostic value of tuberculin testing in bronchial carcinoma. Krant et al (1968) noted that 23% of their patients at diagnosis were tuberculin positive, but that positive reactors made up 35% of their long-term survivors, suggesting an advantage in survival for positive reactors. Israel et al (1973) looked at 323 patients with squamous carcinomas who underwent surgical resection of their tumours; the median survival time of positive tuberculin reactors was 16 months, of negative reactors 8'6 months. The same trend was evident with oat cell and adenocarcinoma patients. Some of these patients showed reversion of their tuberculin reactivity from negative to positive after tumour resection, and had a better prognosis than those in whom tuberculin testing remained negative. It is interesting therefore, in view of this observable superiority in survival time for positive tuberculin reactors, that Chahinian (1972) could show no significant difference in tumour size doubling time (measured radiographically) between positive and negative reactors with lung cancer.
The observation that positive tuberculin reactors survive longer on average than negative reactors is of considerable theoretical interest in view of the current enthusiasm for immunostimulant treatment in malignant disease. Tuberculin testing is simple to perform and might be a useful component of a prognostic index for patients with inoperable disease.
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